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Abstract Finished condition of concrete surface is an important factor for architectural concrete. Therefore, the 
purpose of this study, it is to construct evaluation index and method of uneven color on concrete. This paper 
clarified effect of testing conditions on sensory evaluation of uneven color. As a result, the sensory scale 
was shown to symmetry to physical quantity of multiple linear regression analysis. 
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Table 1. Outline of sensory test 
 TestⅠ TestⅡ TestⅢ TestⅣ
Sensory test method Method of successive categories 
Estimation categories 
“Uneven color of a shown sample” 
①Trace  ②Slight  ③Noticeable 
④Much  ⑤Very Much 
Test period 2013.9 ~ 2014.2 
Panelist Adult males 7 persons, females 2 persons(Age : 22 ~ 38, Eyesight : 1.0 ~ 1.5) 
Test condition It is shown in Fig.3. 
Viewing  
angle [°] 
2.85 ○    
5.70 ○    
11.40 ○ ○ ○ ○ 
Color  
temperature
of light [K] 
3000  ○   
5000  ○   
6500 ○ ○ ○ ○ 
Illuminance
[lx] 
400 ○ ○ ○ ○ 
800   ○  
1600   ○  
Sample It is shown in Fig.5. 
Size [mm] 150×150, 250×250, 
350×350 250×250 
S.D. of luminance 10.0, 12.5, 15.0, 20.0 
Av.  
luminance 
110    ○ 
130    ○ 
150 ○ ○ ○ ○ 
170    ○ 

























































 官能検査の概要を Table 1 に示す．官能検査は，
検査Ⅰ，検査Ⅱ，検査Ⅲおよび検査Ⅳの 4 項目と





















Photo.1. Example of uneven color on concrete  
that is targeted in this study 
  






















































































No. Sample Condition No. Sample Condition No. Sample Condition

























4002 12.5 38 12.5 74 12.53 15.0 39 15.0 75 15.0






8006 12.5 42 12.5 78 12.57 15.0 43 15.0 79 15.0






160010 12.5 46 12.5 82 12.511 15.0 47 15.0 83 15.0
























18 12.5 54 12.5 86 12.5
19 15.0 55 15.0 87 15.0








22 12.5 58 12.5 90 12.5
23 15.0 59 15.0 91 15.0
















26 12.5 62 12.5 94 12.5
27 15.0 63 15.0 95 15.0








30 12.5 66 12.5 98 12.5
31 15.0 67 15.0 99 15.0








34 12.5 70 12.5 102 12.5
35 15.0 71 15.0 103 15.0
36 20.0 72 20.0 104 20.0
*1：Sample size [mm] *2：Average of luminance      *3：Standard deviation of luminance
*4：Viewing angle [°] *5：Color temperature of light [K]
Table 2. Sensory test factors and levels 








Fig.1. Relationship between sample size and viewing angle 
in the evaluation distance 
Table 3. Evaluation distance of sensory test
Sample size 
[mm] 
View angle [°] 
2.85 5.70 11.40 
150×150 3.00m 1.50m 0.75m 
250×250 5.00m 2.50m 1.25m 































Fig.2. Sensory test condition  
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Fig.3. Relationship between standard deviation of luminance
and sensory scale of difference test sample 
Standard deviation of luminance



































































































































































Fig.4. Histogram of concrete used in a sample 
  









 試料とした印刷画像の概要を Fig.4 に示す．試
料は，Table 1 に示す試料サイズ 3 水準，明度の標


































 尺度値の試料サイズ間の関係を Fig.5 に示す．
ここでは，Table 2 に示す検査Ⅰおよび検査Ⅱにお




































Table 4. Result of an analysis of variance 
 Variance ratio Contribution ratio
Main effect 49.5** 79.1% 
Difference of panelist 30.7** 4.4% 






























Fig.5. Relations of scale value between sample size 
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Fig.9. Relationship between average of luminance 




















Standard deviation of luminance


























Standard deviation of luminance






























Standard deviation of luminance
  ○  10.0    ▲  12.5    □  15.0    ×  20.0
R=0.89
Fig.7. Relationship between color temperature of light 




















Standard deviation of luminance






















































































































































































of luminance [a] -0.892 -12.05** 
0.97 795.74**
loge(a) 19.036 17.66** 
Viewing angle [b] 0.068 7.04** 
Average of 
luminance [c] -0.030 -12.75** 
Constant term -30.404 -16.69** 








10.0 12.5 15.0 17.5 20.0
Standard deviation of luminance
y = -13.07 +6.12log
e













Fig.10. Relationship between standard deviation of luminance























Fig.11. Relationship between physical quantity and scale value

















































的評価に及ぼす表面性状の影響に関する研究 その 1 
石材の印象評価に関する基礎的検討，日本建築学会構
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